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(54)11(16: ROTATABLY ACTUATED CONSTRICTING CATHETER VALVE 




(57) Abstract 

A catheter vaNe (10) which can be used to effect selective dosore of a catheter himen in order to control fluid flow through 
the catheter lumen once the catheter is inserted into a patients body. The apparatus has a vahe body with a hub (24) which is 
joined to die catheter, and a rotataUe cap (26) which is joined to the hub (24). An elas^ open- 
ing (28) through die hiterior of the valve body. One end of the elasumeric sleeve (38) is joined to die rotatable cap (26) while the 
odier end of die eiastomeric sleeve (38) is jofaied to the hub (24). When die cap (26) is rotated In one direction to a first position, 
the circular opening (28) of die sleev (38) ia fully opened. When Uie cap (26) is rotated in die opposite dhecdon to a second posi- 
ti<», die eiastomeric sleeve (38) is twisted intermediate die two ends so as to ulthn.ately cfTect ctosuie of the drcnlar opening (28). 



yOBimrVMFOSSSOFlNPOtMATUWONLY 



H. PCI- an the fhiot pa«» of pamphlets publishing IntemHiooal 
Cocto used to klemify Sui« party lu ihe pa on the front paiR 

appl'icatkins omter the PCT. 



AT 

40 

B8 

6S 

BF 

BG 

Bl 

8ft 

CA 

CF 

CC 

CH 

a 

CM 

a 

DE 
OH 



Aminn 
Aukirol'u 

Burinw t*aM» 

Butfurta 

Ucfiia 

Bfu/U 

<*aitiiiik 

Ccturai Afrkaii 

('onto 

CamBniM 
(> 



F« 
CA 
GS 

GN 
Gft 

HO 
IT 
JP 
KP 

KR 

U 
Lft 
Ul 
MC 



UabBB 



MG 

Ml. 
MM 



MW Malawi 
HL Nethod 
NO Nofwajf 



KuHiaa Maralloii 



I 

Srit 
1 



ao 

ftU 

so Sudan 

gg Swolan 
fltl 
SU 

TO n»4 

TC To|0 



wo 92/11880 



per/ LS9 1/09699 



10 



15 



20 



30 



1 

R0TATA1:;LY actuated C0NSTRICTIH6 CATHETER VALVE 



1. Piflid of the invention 

The present invention relates to an apparatus for a 
catheter valve which can be used to limit or prevent the 
loss of body fluid froa a patient's body when the catheter 
is introduced into the patient's body, or which can be used 
to otherwise control the injection or removal of fluids 
through the catheter. 



2. Ta«slmolo ertcal Background 

There are many types of medical devices which must be 
inserted into a patient's body, such as tubes, catheters, 
needles, introducer sheathes and the like. As used herein, 
the term »• catheter « is intended to embrace within its scope 
any devices through which fluids are intended to b 
injected into a patient's body or through which there is 
the potential for removal or loss of body fluid froa the 
patient's body, including by way of exas«)le but not 
limitation, tubes, catheters, needles, or introducer 
sheathes through which catheters, needles or other medical 
devices can be introduced into a patient's body. 

»hen using such catheter-type devices, it is typically 
necessary or desireable to either control the injection of 
fluids into the patient's body or to control, limit or 
prevent fluids from escaping through the lumen of the 
catheter-type device. To this end, there are many types of 
clamping or valving apparatus which have been devised. For 
example, there clamps or hemostats which can be placed n 
the outside and used to open or close tubes or catheters by 
pinching or collapsing the walls, thereby controlling fluid 
flow through the tube or catheter either into or out of th 
patient's body. These types of exterior clamps or 
hem stats ar typically intended to maintain such tubes 
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^i.h«r fullY open or fully closed. However, 
- catheters either fuiiy op 

«Ama circufflstances m vhi.Gh it woux 
th re ar some cxrcua of the lumen of 

the tube or catheter zo p«r»u. ^^^ei-^iction of the 

5 are other types of circumstances where ^-^^^^^^^ ^ ^ 
x™„ of such a tube or catheter must ^« J^^^ ^^^^ 

nrevent loss of blood or other body Li,^ 
aanner so as to preveni; j. through the tube or 

as another medical device is introduced throug 
catheter into the patient's body. 

,^ v.« >,iahlv advantageous to have a vaxve w 
10 It would be highly aav y ^^^^ 

is capable of being used for any or all such typ 
control through a catheter-type device. 



When the cap is rotated in ^ 

position, -•:^^^3-:^^^'tro^rte^^^^^^ 
opened. When the cap is "^^•^ ^^^^ ^ twisted 
to a second position, ^^^^^^ ^^^.t^, effect 

30 intermediate the two end. ao ^ 

Closure of the circular opening of ^ J^^ ^lastomeric 
is rotated to the second po-ition. Due to 
«««>rtiss of the sleeve, the circular opening of tn 
. , tends to be uniformly constricted as th 
elastomwpie sleeve tends to oe un* „theter valve of 

„ cap U rotated to eff ct clo«ire. The catheter va 
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the pres nt invention can be operated to effect full 
opening or full closure of the circular opening through the 
valve body and can also be operated to effect variable 
constriction of the circular opening or to engage the 
circumference of a tube or other medical device inserted 
through the circular opening so as to prevent fluid flow 
from passage around the circuiaforence of the medical 
device. 

Various advantages of the invention will b« apparent 
from the drawings, description and claims which follow, or 
may be learned by the practice of the invention. 

RRTEF 1??fif^TPTTQW QP TOB DRAWINGS 

The invention will be described with additional detail 
and specificity through the use of the accompanying 
drawings which are briefly sunmarized below. The drawings 
and accompanying detailed description depict the presently 
pref eirred embodiment and presently understood best mode of 
practicing the invention but are not otherwise to be 
considered as limiting of the invention's scope, which is 
set forth in the claims and which are intended to embrace 
within their scope equivalent instruaalities or 
combinations . 

In the drawings. Figure 1 is a perspective illustration 
showing the valve of the present invention as used with a 
catheter-type device, as for example an introducer sheath, 
with an obturator that is Inserted into the introduc r 
sheath. In Figure 1 the catheter valve of the present 
invention is shown with the valve in a fully open position. 

Figure 2 Is a perspective Illustration showing the 
catheter valve of the present invention rotated to effect 
closure of the circular opening through the valve body so 
as to prevent fluid from flowing through the valve body 
around the obturator. 
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. ' 3 is an e^^^ =ro„-s.=tionaX vi.« taK«. 

,lo„, line 4-* ,i^ur to t.at =t 

5 Pigur. 5 « « <=«*» di,»,t« obturator, 

cath^T or tub. '•'^i^'j/i^. „tb.ter vaXV. U 

valv. o. t.. t^uon v.«.in «>. 

rotatabl. valva cap ^ > „p„ a« 

15 Illustrated in tb. o«r»ponding 

Fignra SB. ,„^_. .Ida and end views, res- 

n^s .C ^ '"ri^X^.'Zr.^ the rotatable 

^'^"n' ^I'rr^- " " " 

valve cap rotatad ro ^^^.r opening. 

" -"t^^^-rJ/rated..^^-^^^ 

part, are '>-^9~*^^'^*^,^^th.t«: o« «>• 

Referring fir*: to Jiflur. 1, ™ " ^o. ror 

„ pre«nt in«ntion is ^^Lf"^*^ u illustrated 
purposes of illustration only, «>• 

Sheath 12. In 

a. being coupled «^ j;^''^^ 12 *i* i> 

lUustrated in Figure I, tn ^^ar vein of 

„ p«*icul«ly for insertion into the ri^it Jugui 
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a patient in order to provido access to the patient's vena 
cava for purposes of inl.roducing an in vivo blood 
oxygenation device. Also illustrated in connection with 
the introducer sheath 12 is an obturator which is generally 
designated at 14 and which comprises a rod-like elongated 
member 16 with a tip 18 connected thereto at one end (the 
distal end) and a gripping means 20 connected thereto at 
the other end (the proximal end). The obturator 14 adds 
stability to the sheath 10 and provideo a blunt, atraumatic 

J tip 18 to facilitate the insertion of the sheath 12 into a 
patient's venous system. Obturator 14 is also typically 
provided with a small diameter bore 22 that runs through 
the length of the elongated member 16 and through which a 
guide wire (not shown) may be threaded and which can be 

5 later used to aid in guiding the entry and positioning of 
a medical device such as an in vivo blood oxygenation 
device. 

It should be understood that the sheath 12 and 
obturator 14 have been illustrated merely to show a typical 
to application for which the valve of the present invention 
can be advantageously utilized, but is not otherwis 
intended to be limiting of the scope of the invention. Th 
valve 10 may be advantageously used with any one of a 
variety of different types of tubes for administration of 
25 parenteral fluids, catheters for insertion into the 
arterial, venous or other parts of a patient's body or 
could be used in connection with various types of needles 
or other introducer sheath apparatus. Thus, as noted 
above, the valve of the present invention is intended to be 
used in connection with any such catheter-type device 
through which it is necessary or desireable to control, 
limit or prevent infusion or withdrawal of any type of 
fluids into or out of a patient. 

With further reference to Figure 1, in the presently 
preferred eabodln nt of th invention as illustrat d in the 
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1 drawings, th. " ' ^ ^^^^ e<«uni«t« with 

6ody with an op.ni^ „th.ter-typ. d«i=. to 

«hich it i. connect^ ^ ^'^ . 
. '"Jlt^i^t:* for ioinin, the valv. hody 

»""^tL^^ U and is also oo«pri.«l o£ « 
to th. „ for rotatabxy joining 

..id hub —. ^Z^,"^^ „ I to provid. ^lo- 

through th. int«:ior " ^ 3. 

op«ang 28 is Shown in ,r«t.r d^ in 

With (urth«: r.f.r««. to ^' f., 't«l, th. 

---- - - f rrr^s::^ .u. 

20 lOT«.tion, th. v*3.y „ through th. valv. body 

constricti^ :f iT^tin: «x"irtot. huh « 
„ th. CP »«» « i» „.„. 26 u rot«t.d to a tixt 
^ that «h.n ^ not obstruct th. 

po.ition th. ^Jl^:^ '^^ « i. roft.* 

in «. oppo.it. dir«*ion ""V^^ 
for constricting .ff<wts olowir. ot tn. 

in th. pr~«*ly Pr.^— -bodi«»t, .. 

^ ^ ..^.-hhu- th. BMns for constricting tn. 
rlgurw 2-4 tal-n to,rth«, eo««i.»i of an 

circuit: op«an, of th. «!« J* g,^. 38 

.lon,at.d, cylindricl ^^^^^ Jly b.Len th. 

and ^J^'^^^^^^IZ «-l th. 
rotatabl cap ia«ai» 26, wnerw- 
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elastomeric sleeve 38 is firmly clar-Tped and held between 
the outer and inner cylindrical sleeve clamps 30 and 32 of 
the hub means 24. Accordingly, when the cap means 26, 
including the outer and inner cylindrical sleeve clamps 34 
= and 36 are rotated while the outer and inner cylindrical 
sleeve clamps 30 and 32 of the hub means 24 are held 
stationary, the elastomeric sleeve 38 is twisted 
intermediate the two ends 42 and 44 of sleeve 38 so as to 
effect closvire of the opening 28 which is otherwise 

10 provided through the sleeve 38. Thus, aa shown best in 
Figures 2 and 4, the elastomeric sleeve 38 will be 
collapsed upon the elongated member 16 of the obturator to 
provide a fluid-tight seal thereby preventing any fluid 
from flowing through the opening 28 in the space around the <- 

IS elongated member 16 of the obturator. In the alternative, 
if an obturator or other tube or catheter-type device is 
not inserted through the circular opening 28 of the valve 
body, the elastomeric sleeve 38 can be completely collapsed 
to effect full closure as illustrated, for exaaqple, in the 

20 elevated end view of Figure 6P. 

With continued reference to the cross-sectional views 
of Figures 3 and 4, the outer cylindrical sleeve clamp 34 
of the rotatable cap means 26 is provided with a sguar 
shoulder 46. The vertical edge of the square shoulder 46 
25 provides a sxipporting abutment for a circular rim 48 that 
is formed on the inner cylindrical sleeve claap 36. A 
portion 50 of the inner cylindrical sleeve clai^ 36 extends 
beneath the horizontal edge of the square shoulder 46 of 
outer cylindrical sleeve clamp 34. The end 42 of 
3Q elastomeric sleeve is firmly claaqped and held between the 
horizontal edge of shoiilder 46 and the portion 50 of inner 
cylindrical sleeve clamp 36 that extends therebeneath. 

The opposite end 44 of the elaatomerio sleeve 38 is 
firmly held and clamped between a horizontal extension 52 
f the outer cylindrical sleeve clvap 30 and a low r 
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- tori«„tal a=cten»ion 54 o£ the Inner cylindrieal sleeve 
cl»P 32 Of the hub ^ 24. the inner cylindrical sleeve 
^ 32 o. the h«h »ean. 24 is also comprised of a s^are 
.hcuiaer 5« and the vertical edge ot the s^are sho«l^.r =6 

5 provides a eupportin, abutment tor the 

horizontal extension ^ »■ The inner '^^^"f 
Sleeve cla^ 32 also provide, an upp«. horizontal e^eneion 
„^r 58 Which project. b«.eath an overh«,gxn, l^P " =" 
the o.rt.r cylindrical sleeve cl.»P 34 ot 
10 ™.n.2S. Furth«:, the inner cylindrical sleeve cla»p 36 

Of the rotatable cap ^ 26 also has a horizontal support 
62 Which provides a rotational bearing -«fac. upon 
Which the upper horizontal «ct«»ion «-ber 58 rests- ^ 
outer ««1 inner cylindrical sl.«~ cU-p. 34 and 36of the 
.5 rotatable cap »e«» 26 are flr-ly hond«l or oth.rvi~ 
:.^red together so a. to provide a ^^j"-^ 
rotates relative to the inn«: «.d out«: cylindrical sleeve 
dame 30 and 32 of the hub aeane 24. 

^«»use of the rotatrtil. be-rin, surface provided by 
,0 the horizontal ^wport »--»r 62 -^eh supports ^. 
horizontal «ct«»ion -e-ber 58, the outer -^^^^^^^ 
Sleeve ola-p 34 c«. be grasped and rotated in e^ 
direction therefor, rotating both the inner «d oot« 
cylindrical sle^re cla.*. 34 «.d 36 relative to the out«r 
25 »^ inner sle«re cl«*. 30 and 32 of the hub B«ns 24. 

effect of this rotational >«ve«nt will be to ^ ^ 
ela.to«ri= sleeve 38 such as Ulustrated " 
thereby collapsing the elastoi-ric 38 at that point, 

in this wnner, the elastoi-rio sl-r. 38 will serve a. a 
„ neans for constricting the eircolar op«dn, in an 
essentially uniform, variable fashion, a. lUustrated be*: 
in the elevated end vi«fs of Figures 6B, 60 and SF. 

in Figure 6B the ela«tom«:ic .l«we l« not rotated so 
that the circular opening 28 is' fully op«.. In Fig»« 6D 
th rotatable c«. -«». b.. b.«. partially rotated to 

35 
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- effect partial closure of the circular op rring 28 by 
'causing a partial collapse of the elastomeric. sleeve 38 at 
point 4 0 duo to the twisting effect of rotating one end of 
the sleeve 38 relative to the other. In Figtire 6P full 

5 closure of the circular opening has been effected by 
completly rotating one end of the elastomeric sleeve 38 
relative to the other until the elastomeric sleeve has been 
completely twisted to a closed condition. 

As will be further appreciated in reference to Pigxures 
10 2-5, the elastomeric sleeve 38 can also provide effective 
closure and fluid-tight seal against an obturator or other 
tube-like device which is inserted through the circular 
opening 28. In the case of Figures 2-4, the elongated rod- 
like member 16 of the obturator can be left free to slide 

13 in or out of the circular opening when the elastomeric 
sleeve 38 is in an open or partially closed condition, or 
alternatively the elastomeric sleeve 38 can be twisted to 
effect closure and to provide a fluid-tight seal against 
the elongated rod-like member 16 by the aforementioned 

20 rotational movement of the cap means 26 relative to the hub 
means 24. Figure 5 illustrates how a tube or rod of 
smaller diameter such as illustrated at 16A can also be 
effectively sealed within the circular opening 28 by 
twisting one end of the elastomeric sleeve 38 relative to 

25 the other. 

With further reference to Figures 3 and 4, the out r 
cylindrical sleeve clamp 30 is tapered at portion 64 and 
terminates in a cylindripal inner collar 66. A cylindrical 
outer collar 68 fits over the inner collar 66 and is used 

30 to clamp the end of the sheath or other catheter-like 
device 12 between the two so as to join the hub means 24 to 
the sheath or catheter-like device 12. 

The qanner of operating the valve of the present 
invention is best understood in reference to Figures 6A-6F. 
As will be s en best in the levated side views of Figures 
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unArical sleeve clamp 34 also 
. ec and 6E, th. cuter „ th. hv* of 

..r«. as a cap ««.i=h =an « 

tne valve. «>• """^^'^'^^/..L valve, .ton. 
partially ar«»d ^-^^/^^Uh « P-lde. 
= „d of the UP ~ ^. ,,tatai>la cap. 

other end of ;J for^. -.^c- ' 

1. a eeeond notch 76 •*^<' ^ 70 (.« »1« 

^ poeltion of the ^^'^ ^ cylindrical 

- -» »nA 4) is anchored xn 
13 Figures 3 *' 

.leeve cl^ 3Z " ^ «o eerve. a. a .top 

Po.t 70 in conjunction with tn rotatabl. cap 

for liMitln, -hen the 

in either ^'l^^'t^ poeltlon .ho«n in ngur. 

« rotatabl. "'^ff^^. 3, t„ily open .0 a. not to 
6A, the elarto-erlo 'l*"* tody. Kh-n 

oh.tru=t th. „ .hown in 

th. rot.t-.l. <-» ^ ^^i^^ partially con.trict a. it 
«C th. el«rtoMno •I'^r ^, rtion of it. l-Sth. 
„ begin, to t«i.t at th. inte^*^tj^ ^ 

B.U., a. i» J° ^ i.^t«l to th. 

partially *f-*^,'*-irth.^t-,X. cap i. ^ly 
pcition of Figur. «c. 74 „ that 

Ltat.* in th. -"P^f ^ttt^t^^t-rtion hy th. po.* 
« th. rotatahl. cap . ^ olo«r. of 

70, th. elastoi»ric rteeve 38 ~ », will be 

th. Circular op-i^ » 'J^ «B t,X« 

.ppr«iat.d fro. Fl^ ^ 

th. roftahl. „«tion of 

.n^gin, th. notch- .peclfic for- 

invention -y ^«-«^;* or e~«ti.l 
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considered in all respects only as illustrative and not 
restrictive. The scope of the invention is, th refore, 
indicated by the appended claims rather than by the 
foregoing description. All changes which come within the 
meaning and range of equivalency of the claims are to be 
embraced within their scope. 
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CLAIMS: 

effecting selective closure of a 
1. A valve ^ougb the catheter 

catheter lumen to control fW f 1 ^^^^'s body, 

luaen once the catheter is inserted into P 

.aid e.th.t«, and «p «». roMtably 5o« g 
13 .aid hob "eans! "d MKiina of 

.ody as said cap ««« ^' f „«t«l to a 

— such tnat :n^,eti„, do., not 

first position "i* "'J- „p „aan. is 

ILtrictin, .«-t. clo««. of ..id opting- 

ixmer cylindrical sleeve claap. 

^ in daia 2 wherein said cap 

1 A valve as defined xn ci«*j» 

_:-.o^r„ « o«t« cXindricl .X-.. ci«P » 
25 inner cylindrical sleeve clamp. 

, J^rL^TToh that wh» .aid cap ««- i" 
clops of said oap Man*. position, 

..id slutoMTio slw is »nt»ist«i and 

..id cap ««« i- * »"'»*»^*° 
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- 3 cond position, said elastomeric sleeve is twisted to 
effect closure of the sleeve. 

5. A valve as defined in claim 2 wherein said hub 
s means further comprises a cylindrical catheter clamp. 

6. A reflux valve as defined in claims 1 and 2 
further comprising stop means for limiting rotation of said 
cap means relative to said hub means so as to stop said cap 

10 means at said first position when rotated in one direction, 
and so as to stop said cap means at said second position 
when rotated in am opposite direction. 

7. A reflux valve as defined in claim 6 wherein said 
15 stop means coa^rises: 

a post anchored in the inner cylindrical sleeve 
clamp of said hub means; and 

a lip extending around a portion of the 
circumference of said outer cylindrical sleeve clamp of 
20 said cap means. 

8. A valve for controlling fluid flow through a 
catheter connected to said valve when the catheter is 
inserted into a blood vessel, said valve comprising: 

22 a valve body comprised of a hub means for joining 

said valve to said catheter and a cap means for 
rotatably joining to said hub means, said h\ib means and 
said cap means each con^rising a means for clamping an 
end of an elastomerio sleeve; and 

3Q a cylindrical, elastomerio sleeve having one end 

clamped to said hub means, and having another end 
clamped to said cap means, such that when said cap 
means is rotated relative to said hub means to a first 
position, said elastomeric sleeve is untwisted and 
open, and when said cap means is rotated r lative to 
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wo 92/11880 

H . means to a s cond position, said alastomaric 
1 ^^^"^ ''^T.^ to ff ct closure of the sleeve, 

sleeve is twisted to ff ct ox 

to said hub means so as to p ^ as to 

,i„t po-ition w^n '^'^J;^/^':%t;mon .L-. rotated in 
Stop said cap means at said secona p 
an opposite direction. 

^^--'-'rJlZ'ttnd a portion o. ^ 
" .^J^ntd^c.Xi«.xic.X.X.«.o^-PO« 

said cap means. 

. valv as defined in claim 10 wherein said hi* 
11. A valve as dar catheter clamp. 

20 means further comprises a cylindrical 

^-*ined in claim 8 wherein each said 
A valve as defined ^ .la-tomeric sleeve 

.e«xs for clamping an «^ f and an inner 

comprises an outer cylindrical sleeve ciamp 

25 cylindrical sleeve clamp. 

^M^Ar^a selective closure of a 
13. X «!« for -""f^ "^^^^ tba catli.t«r 
cat..et,r lu«n to control «»"^'"J^„ti«.t.s body, 
lUBen one th. o.tl»t«: U tn-rt«J into a p. 

30 «>. val« ^ . body with «. op«.in, 

n^"'- — ^ 

rru4"-^ - .aid vaxv. to 
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1 said cath ter, and cap means for. rotatably joining to 

said hub means; 

means for constricting said opening of the valve 
body as said cap means is rotated relative to said hub 
5 means, such that when said cap means is rotated to a 

first position said means, for constricting does not 
obstruct said opening, and when said valve body is 
rotated to a second position, said means for 
constricting effects closure of said opening; and 

10 stop means for limiting rotation of said cap means 

relative to said hvb means so as to stop said cap means 
at said first position when the cap means is rotated in 
one direction, and so as to stop said cap means at said 
second position *rtien the cap means is rotated in an 

15 opposite direction. 

14. A valve as defined in claim 13 wherein said hub 
means comprises an outer cylindrical sleeve clamp and an 
inner cylindrical sleeve olaxqp. 

20 

15. A valve as defined in claim 14 wherein said cap 
means coij?)rises an outer cylindrical sleeve clamp and an 
inner cylindrical sleeve clanp. 

25 16. A valve as defined in claim 15 wherein said means 

for constricting said opening comprises a cylindrical, 
elastomeric sleeve having one end clamped between the inner 
and outer sleeve clamps of said hub means, and having 
another end clamped between the inner and outer sleev 

30 clasps of said cap means, such that «Aien said cap means is 
rotated relative to said hub means to a first position, 
said elastomeric sleeve is untwisted and open, and when 
said cap means is rotated relative to said hub means to a 
second position, said elastomeric sleeve is twisted to 
ff ot olosur of the sleev • 
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17. A valve as definad in claia 16 wherein said stop 
.eans co«pris«a: ^^^^^ .^^^^ ..undrical sleeve 

clamp of said hub means; and 

a lip amending around a portxon of the 
circumference of said outer cylindrical sleeve clamp of 
said cap means. 

18 » vlv. as d.fin«i in 
mans fartlwr oompruM a eylinaricax 

,9 » valv. for .ffacting «l«=tiv. olo«r. of* 

,p„l», tl»«thr=«,h i*lch o<»-uni»t~ Witt 
" Ti^ ^ into l«~n or a.« cat.et«^ and 

cap ««» for rotatably Joining to said »»* ""'"^^^ 

of th. valv. body a. ..id cap 
to «id hub «oh tliMJ «h«. «« »W 

^t.d to . flr.t po.ition ..id t« 
v„i,bly constricting «id olrcul« "P"^^*!" "t* 
„id olrc«l« op«d», « «-V~^^^ 
£r«ly slidabl. through «ild oirooltt op«i»g and th 
::i'o ..id o.th.t«, «o» th.t "^-i" 
Ldy i. rot.t«l to . «oond pcltion «ld ««» f=r 
^Lhly con.trlctln, ..Id circuit opting unlfor^y 
r..^«»*«"t-^ .nd ftrioti B.lly ••1* 
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1 t\ibe to prevent escape of body fluid through said lumen 

and around said tub through the circular opening. 

20. A valve as defined in claim 19 further comprising 
5 stop means for limiting rotation of said cap means relative 

to said hub means so as to stop said cap means at said 
first position when rotated in one direction, and so as to 
stop said cap means at said second position when rotated in 
an opposite direction. 

10 

21. A valve as defined in clain 20 wherein said stop 
means comprises: 

a post anchored in the inner cylindrical sleeve 
clamp of said bub neans; and 
15 a lip extending around a portion of the 

circxmference of said outer cylindrical sleeve clamp of 
said cap means. 

22. A valve as defined in claim 19 wherein said hub 
20 means comprises an outer cylindrical sleeve clamp and an 

inner cylindrical sleeve claiq?. 

23. A valve as defined in claia 22 wherein said cap 
means comprises an outer cylindrical sleeve clamp and an 

2s inner cylindrical sleeve clanp. 

24. A valve aa defined in daia 23 wherein said means 
for constricting said opening oompriaes a cylindrical, 
elastoierlc sleeve having one end olaaped between the inner 

30 and outer sleeve clanps of said bub means, and baying 
another end elanped between the inner and outer sleev 
clamps of said cap means, sucb that when said cap means is 
rotated relative to said bub means to a first position, 
said elastomeric sleeve is untwisted and open, and wb n 
said cap means is rotated r lativ t said bub means t a 
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18. 

. .«on. pcition, .aid ela.t^«ic i. twi.«d « 

effftct closure of the sleeve. 
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AMENDED CLAIMS ^ _ 

rreceived by the International Bureau on 1 June [f^J^OI. 06.92); 
origiJIal claims 1-24 replaced by amended claims 1-24 

(8 pages)] 
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1. A valve for effecting selective cloaxire of a 
catheter lumen to control fluid flow through said catheter 
lumen once a catheter is inserted into a patient's body, 

said valve comprising: 

means for defining a valve body with an inside 
opening therethrough which communicates with said 
catheter lumen, said means for defining said valve 
body comprising hub means for joining said valve body 
to said catheter, and cap means for rotatably joining 
to said hub means, and the hub means and cap means 
each comprising a clamping means; and 

means for constricting said inside opening of 
said valve body as said cap means is rotated relative 
to said hub means and said means for constricting 
having one end wrapped around and clamped by the 
clamping means of the hub means, and having another 
end wrapped around and clamped by the clamping means 
of the cap means, so as to provide an unobstructed 
lining along said inside opening of said valve body, 
such that when said cap means is rotated to a first 
position said means for constricting does not obstruct 
said inside opening, and when said cap means is 
rotated to a second position, said means for 
constricting effects closure af said inside opening f 
said valve body. 

2. A valve as defined in claim 1 wherein said 
clamping means of the hub means comprises an out r 
cylindrical sleeve clamp and an inner cylindrical sleeve 
clamp. 

3. A valv as defin d in claim 2 wherein said 
clamping means of th cap means comprises an outer 
cylindrical sleeve olamp and an iimer cylindrical sleeve 
claaqp. 
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' 4 A vaXv. as d«flned in claim 3 wherein said neana 

tor aJnatrictin, .aid op«,in, comprises a =V"°^-^"^; 
Istcmerlc havin, one end clapped between inner 

T^t^ al.«« clanps of =aid hub means, and having 

of said cap neane, such that when said cap ..a» « 
ritl^ed relative to said hub .eans to a first t«.itx«V 
n!d elasto».ric eleeve is untwisted and =P«., and «h« 
cap «a„. i. rotated relative to .aid hub » 
"^ond position, .aid elastoseric slesv. l. twisted to 
effect closure of the sleeve. 

5 A valv. a. def in«l in claii. 2 wherein said Hub 
.e«.. iurth^r co^ises a cylindrloal catheter cl«.p. 

« » reflux valve a. defined in claiBs X or 2 
cowrising stop — «=r limiting """"^ 
ZLnn relative to ..id hub seans so as to 

at ..id first position when rotated m one ^^recUon^ 
!T.„ a. to stop said cap seans at said second position 
when rotatsd in M. opposite dir«!tion. 

7. A reflmc «lv. a. d.fin«i in clai. 6 «h«r.in said 

« "^.^r^^ored in th. i«-r «ylindric.l 

claap of said hub means; and 

a lip extanding around a portion of the 
circumference of aaid outer cylindrical sleave claap 
of said cap means. 

30 

8 A valve for controlling fluid flow through a 
catheter connected to said valve when said catheter is 
inserted into a blood vessel, said valve comprising: 

a valve body having an inside opening, said valve 
35 body comprised of a hub means for joining said valve 
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to said catheter and a cap means for rotatably joining 
to said hub means, said hub means and said cap means 
each compr-sing a means for clamping an end of a 
cylindrical elastomeric sleeve, said cylindrical, 
elastomer-c sleeve having one end wrapped around one 
of said clamping means and clamped to said hub means, 
and having another end wrapped around the other said 
clamping means clamped to said cap means, such that 
when said cap means is rotated relative to said htib 
means to a first position, said cylindrical 
elastomeric sleeve is untwisted and open, and provides 
an uninterrupted seamless lining along said inside 
opening of said valve body, emd when said cap means is 
rotated relative to said hub means to a second 
position, s vid cylindrical elastomeric sleeve is 
twisted to -effect closure of said opening of said 
valve body. 

9. A valve as defined in claim 8 further comprising 
stop means for limiting rotation of said cap means relative 
to said hub means so as to stop said cap means at said 
first position when rotated in one direction, and so as t 
stop said cap means at said second position when rotated in 
an opposite direction. 

10. A valve as defined in claim 9 wherein said stop 
means comprises: 

a post anchored in the inner cylindrical sleeve 
clai^ of said hub means; and 

a lip extending around a portion of the 
circumference of said outer cylindrical sleeve clanp 
of said cap means. 

11. A valve as defined in claim 10 wherein said hub 
means further conqorises a cylindrical cath ter clanp. 
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jrr j:;^^- . ^« 

cylindrical sleeve claiirp. 

hub means ana cap 

' =a».tricting .aid op«.lM of said valve 

llir^* «t.t.d ralatlv. to .aid »u>. 

. *A ..Mns for constricting does not 
rlrat position said .e^. Jor ^ 

obstruct said opening and said means ^^^^ 

. .nd wrapped around and claaaped ©y « 

having one ^ having another 

claii«)ing means of the hub means. 
25 ^ around and clamped by the cxampmg 

end wrapped aro«^ ^ ^obstructed 

» Of ..Id op«i«g Of «id valv. 

rtop i»a»» *or lUdting rotation of ..id <»P 
to «id h»b «». .= a. to .top «id 
rtaid f lr.t po.ition ,*«. »ld cap 
r jrid^l.^ dirJln, and « a. to .top «ld 
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cap means at said second position when said cap means 
is rotated in an opposite direction. 

14. A valve as defined in clain 13 wherein said 
clamping means of the hub means comprises an outer 
cylindrical sleeve clamp and an inner cylindrical sleeve 
clamp. 

15. A valve as defined in claim 14 wherein said 
clamping means of the cap means comprises an outer 
cylindrical sleeve clan5> and an inner cylindrical sleeve 
clamp. 

16. A valve as defined in claim 15 wherein said means 
for constricting said opening comprises a cylindrical, 
elastomeric sleeve having one end clamped between the inner 
and outer sleeve clamps of said hub means, and having 
another end damped between the inner and outer sleev 
clamps of said cap means, such that when said cap means is 
rotated relative to said hub means to a first position, 
said elastomeric sleeve is untwisted and open, and when 
said cap means is rotated relative to said hub means to a 
second position, said elastomeric sleeve is twisted to 
effect closure of the sleeve. 

17. A valve as defined in claim 16 wherein said stop 

means comprises t 

a post anchored in the inner cylindrical sleeve 
clamp of said hub means; and 

a lip extending around a portion of the 
clreuaferenee of said outer cylindrical sleeve dax^ 
of said cap means. 
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18. A valve as defined in claim 17 wherein said hub 
means further comprises a cylindrical cathet r clamp. 
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19 A valve for eff cting selective closure of a 
catheter lumen and about a tube inserted therethrough to 
prevent escape of body fluid through said catheter lumen 
When said catheter is inserted into a patient's body, saxd 

valve comprising: 

means for defining a valve body with a circular 
opening through the inside of said valve body and 
which communicates with said catheter lumen, said 
means for defining said valve body comprising hub 
means for joining said valve body to said catheter 
lumen, and cap means for rotatably joining to said hub 
means, and the hub means and cap means each comprising 
a clamping meauis; and 

means for variably constricting said circular 
opening of said valve body as said cap means is 
rotated relative to said hub means, said means for 
variably constricting having one end wrapped around 
and clamped by the clamping means of the hub means, 
and having another end wrapped around and clamped by 
tbe clamping means of the cap means so as to provid 
an unobstructed lining along said opening along th 
inside of said valve body, such that when said cap 
Mans is rotated to a first position said means for 
variably constricting said circular opening seamlessly 
lines the inside of said valve body but does not 
obstruct said circular opening so that said tube is 
freely slidable through said circular opening and the 
lumen of said catheter, and such that when said valve 
body is rotated to a second position said means for 
^ variably constricting said circular opening uniformly 

closes around said tube and fictionally engages said 
tube to prevent escape of body fluid through said 
catheter lumen and around said tube through said 
circular opening of said valve body. 
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20. A valve as defined in claim 19 further comprising 
stop means for limiting rotation of said cap means relative 
to said hub means so as to stop said cap means at said 
first position when rotated in one direction, and so as to 
stop said cap means at said second position when rotated in 
em opposite direction. 

21. A valve as defined in claim 20 wherein said atop 

means comprises: 

a post anchored in the inner cylindrical sleev 

clamp of said hub means; euid 

a lip extending aroxind a portion of the 
circumference of said outer cylindrical sleeve clamp 
of said cap means. 

22. A valve as defined in claim 19 wherein said 
claiming means of the hub means comprises an outer 
cylindrical sleeve clamp and an inner cylindrical sleev 
clanp. 

23. A valve as defined in claim 22 wherein said 
clamping means of the cap means coaiprises an outer 
cylindrical sleeve alaap and an inner cylindrical sleev 
clamp. 

24. A valve as defined in claim 23 wherein said means 
for constricting said opening coaqpriaee a eylindrical, 
elastomer ic sleeve having one end claaqp«d between the inn r 
and outer sleeve clamps of said hub means, and having 
another end clapped between the izmer and outer sleeve 
clamps of said cap means , such that when said cap means is 
rotated relative to said hub means to a first position, 
said elastomer ic sleeve is untwisted and opm, and trtien 
said cap means is rotated relative to said hub means t a 
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' .-^ion said elastomeric sleeve is twisted to 

second position, saia 
effect closure of the sleeve. 
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